Evaluation of temperature rise and bonding strength in cements used for permanent head attachments in rats and mice.
In animal models, devices such as indwelling catheters and intracranial cannulae are often fixed on the skull to allow sampling or injection in the freely moving animal. The most commonly used method to fixate these devices is by embedding them in a 'helmet' of cement which is fixed to the skull with screws. Methylmethacrylate cement is commonly used for this purpose. The disadvantages of this cement are the high polymerization temperature, poor bonding to the bone and long hardening time. We have evaluated the use of glass ionomer cement, carboxylat cement and cyanoacrylic glue as alternative for methylmethacrylate cement. Temperature increase during polymerization of methylmethacrylate cement and glass ionomer cement was measured in the cement on the skull and in the brain of 14 rats in an acute model. In a chronic model, 52 rats and 91 mice were equipped with a 'helmet' of one of the cements. The glass ionomer 'helmets' were applied without or with pretreatment of the skull. The attachment of the cement to the skull was checked every day. After four weeks the bonding strengths of the cements were measured. The glass ionomer cement had less temperature increase during polymerization and good bonding capabilities when compared with methylmethacrylate cement. Mechanical pretreatment of the skull resulted in a significant increase in bonding strength of glass ionomer cement in mice and rats as compared with chemical pretreatment. Furthermore, glass ionomer cement had a shorter hardening time than methylmethacrylate cement, and when the glass ionomer cement was used in prepacked capsules, it was possible to apply the cement sterilely and easily. Cyanoacrylic glue had good bonding capabilities to the skull of mice and is also a good substitute for methylmethacrylate cement.